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AcpaHacbeB Jl. r. JII AP· 

w l-1pOKOanepTypHbl~ Cl.ll1HTl-11111A llJII0HHbl~ fOAOCK0n Ha <t>3Y-85 
p-91-251 

On11caH Cl.ll1HTJll/lllfllll-10HHbl~ rOAOCKon AllA per11CTpaL1J1111 3apA>KeHHblX 

4a<;:rnl.l, C0Aep>1<a~11~ 48 C4eT411KOB, Bb1no11HeHHb1x Ha cpoToyMHO>K1-1Te11Ax 

<t>3Y-85. C1-1cTeMa 6noKoB a CTaHAapTe KAMAK pernCTp1-1pyeT pa3HOCTb 

apeMeH cpa6aTblBaHJIIA C4eT411KOB, a TaK>Ke I-IX HOMepa. CneL1J11a11bHbl~ anna

paTHbl~ npoL1eccop OT61-1paeT '11HcpopMal.l11t0 no HOMepaM cpa6oTaBWJIIX C4eT-

411KOB, npol.leAypa o6pa6oTKl1 AaHHblX no3B0/1A8T KOMneHC11pOBaTb JIIHAJII· 

B11AyanbHble 3aAep>KKl-1 C4eT411KOB JII apeMA co61-1paHl1A csera B Cl.ll1HTJll/111A· 

rope.' Pa3HOCTb epeMeH 113MepAeTCA C T04HOCTbt0 at= 0,8 HC, 

Pa6orn BbinonHeHa s Jla6oparop111-1 AAepHblX npo6neM 0111 A Ill. 
I 

Coo611..1e1rne 061,eAHHeHHoro HHCTHTyTa RAepHblX HCcneAOB&HHH. lly6Ha 1991 

nepeeoA aaTopoe 

Afanasyev L.G. et al. 13-91-251 
The Wide Aperture Scintillation Hodoscope with FEU-85 

A scintillation hodoscope for charged particle detection is described. The 

hodoscope has 48 counters with photomultipliers FEU-85. A set of CAMAC 

blocks registers numbers of hit counters and a time interval between signals. 

A data processing includes a compensation of delays fn different channels 

and a light collection time in the scintillator. The time interval is measured with 

the accuracy at= 0.8 ns. 

The investigation has been performed at the Laboratory of Nuclear Prob-' 

lems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1991 
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B 3Kcnep1rneHTe. no Ha6JIIO.zteHHIO aT0H0B; C0CT0SJIIlHX H3 rr .;. H rr;. 

(1] 
Me3QH0B , OCHOBHOJi 4}0H . C0CTaBJISUOT . CJiy'laitHble coana.zteHHSJ. 

fl03TOHY speMeHH0e pa3pemeHHe ycTaH0BICH SJBJISJeTCSJ Bamtb!H 

napaMeTp0H. 8 .ztaHHOH pa6oTe onHcau CI.IHHTHJIJlSJI.IH0HHbrli ro.ztoc1<on,' 

COCTOSllltHJi H3 48 C'leT'IHK0B. BbIII0JIHeHHblX Ha 4)0T0Yl'IH0ZHTeJISIX 

ID3Y-85, HC0OJlh3yeHbrli ,llJlSJ H3Mepemui pa3H0CTH apeMeH 

npoxo:r,JteHHSl .llBYX 'faCTHI.I. CttcTetia 3JlelCTp0HHblX 6JI0K0B 003B0J1SleT. 

perHCTPHP0BaTh H0Mepa · cpa6oTaBmHX C'feT'fHIC0B H 0T6HpaTh 

HH4)0pMal.lHIO Ha 0CH0BaHHH 3THX ,llaHHblX. 0nHCaHa · npo1.1e.ztypa 

onpe,lleJieHHSJ · 3a.ztepzeK ClffHaJioB oT . 1Ca:.ztoro C'feT'fHKa . H 

IC0MneHca1.1HH speHeHH co6HpaHHSI cseTa a CI.IHHTHJIJISJTOpe. 

Koucrpyr<QHR roaoc~ona 

ro.ztocr-ou pa6oTaeT s cocTaae .ztayxnJieqeaoro HarHHTHoro 

cneKTp0MeTpa ycTaH0BICH "fl03MTP0HHR" . Ha YCIC0pHTeJie Y-70 

HIDB3[ 
21

. ra,llOCK0n C0CT0HT H3 ,itsyx He3aBHCHMblX qacTeH no 24 

C'feT'fHKa .. Pa3Hep 'IYBCTBHTeJibHoti o6JiaCTH onpe,zteJisteTcst 

arrepTypoi1 ycTaH0BICH H C0CTaBJISJeT i200x410 MM ,llJISJ Ka:f,ll0ro 

nJie'fa cneKTpoMeTpa. C<ieT'fHICH, BX0,llSlntHe B ro,zt0CIC0n, n0JIH0CTbIO 

He3aBHCHMbl H HMeIOT CI.IHHTHJIJISIT0pbI pa3MepoM 430x48x20 HM ( 20 

MM no ny'f1<y). CI.IHHTHJIJISJTOpbl npocMaTpHBaIOTCSI ~0TOYMH0:t:HTeJieM C 

0.ztH0H CT0p0Hbl qepe3 ceeT0B0.zt .ztJIHH0Ji 10 CH. 03Y pacnoJiaraIOTCSI 

s :ceJie3HblX KOHTetiHepax c .ztonoJIHHTeJihH0H MarHHTHOH 3antHTOH H:3 

MH0r0CJI0HH0ro 0To:aeHH0ro rrepMannoH, C'feT'fHICH B ro.zt0CIC0ne 

pacnoJI0ZeHbl eepTHICaJihH0. CxeHa pa3MemeHHSJ ro.ztoc1Cona e 

ycTaH0BKe npuee.zteHa Ha pHc. 1. 

flpH Bblt5ope ,zteJIHTeJISI ,ztJISJ (tl3Y-85 cymecTBeHHbIMH SJBJISIJIHCh 

Tpe6oeaHHSJ: 

1) AHnJIHTy,zta Cl-trHaJia c (tl3Y ,zt0JIZHa 6bITh .zt0CTaTO'fHOJi ,ztJISI 

pa6oTbl. ~OpHHpoBaTeJieH 6e3 npe,zteapHTeJlbH0ro YCHJieHHSI CHrHaJia 

Henocpe,o;cTBeHHo rrocne <I>3Y. ----
\

ila\Cii.11'. ,.,,,.,.,: ;:r.C'iJ!l)' i \ 

U~~BWl1litc,f.10illUCi 
6,WSJltHJ_T~H~. . . ·.-



2) HaH.nyqmee speMeHHoe pa3pemeHHe ro.nocKona. 
. ) . ' 5 
3 CTa6HJlbHOCTb aMnJIHTY .zt ClirHaJIOB npH 3aipy3Kax .no 10 

qacTHQ/CeK Ha O.ztHH cqeTqHK • 

4) ii3rOTOBJleHHe .zteJIHTeJieH 6e3 OT6opa .zteTaJieH H 

noJiyqeHHe HYZHblX napaMeTpOB cqeTqHKOB BHe 3aBHCHMOCTH OT 

HH.ztHBH.ztyaJibHblX CBOHCTB /l)3Y. 

IlpHMeHeHHe /l)3Y-85 , ·.ztJlSI speMeHHblX H3MepeHHH 

paccMaTpHBaJI,OCb a pa6oTaX C 3. 4] , aBTOpaMH KOTOpb!X npe.ztJIOZeHbl 

sapHaHTbI ,.zteJIHTeJieH. SbUIO BbinOJIHeHO cpaeHeHHe 3THX .zteJit-lTeJiett H 

nacnoptHoro ,neJIHTeJISI C HCnOJlb30BaHHeM CBeTO.ztlfO.ztOB. lbMepeHlfSl 

noKa3aJIH. qTO Half60Jiee noJIHO Y.ztOBJleTBOpSleT BCeM Tpe6osaHHSlM• 

nacnopTHblli .zteJilfTeJih ll)3Y-85 C OCHOBHbIM 3BeHOM R = 160 K0M H 

C = 47_ Hip. 

.SJl2 

'2 

Puc.1. CxeMa ycTaHOBKlf: M - cneKTPOHeTpHqeCKlftt HarHHT, 

BK - eaKyyHHaSI KaMepa KaHaJia, .D.K - .npenipoab1e KaMepb1, Tl H T2 

- TeJieCKOnbI, COCTOSllllHe H3 ro.nocKona G1(2)' CQHHTHJlJISiUHOHHOro 

cqeTqHKa s1 ( 2 ), ra3oeoro :epeHKoecKoro cqeTqHKa ~ 
1 

( 
2

), 

zeJie3HOro (pHJlbTpa 11)1(2) H CQHHTHJlJISIUHOHHOrO cqeTqHKa Sµl(2)" 

e•• .,~ •.,- ' 2 

lbMepeHlfe napaMeTpoe o,nHoro C'ieTqHKa ,rO.ztOCKOna 

npOBO.ztlfJIOCb Ha nyqKe BTOpHqHbIX qacTHU YCKOplf~e~si Y-70. 

CqeTqlfK :ro.nocKona BKJ110qaJICS1 e _coana.zteHlfSi 

CQHHTlfJlJlSiQlfOHHbIMH .· cqeTqnKaHlf pa3MepoH 45x45 

C 

MM 

.ztBYMSi 

3TO 

n03B0JlHJ10 HCKJIIOqHTb BJlHSiHHe KOOp.zt0HaThl npoxo:c.neHHSl'qacTHUhl.Ha 

epeMeHHOe pa3pemeHHe •. _3JieKTPOHHaSI .·· cxeHa · .. li3MepSiJia pa3HOCTb 
. ,__ . ' 

epeHeH cpa6an1BaHHS1 .neyx cqeTqHKOB ' " aH~JIHTY .ztY cur:HaJia: . no 

.ztlfcnepClflf pa3HOCTH BpeMeH .ztJISI Ka:c.ztOH napbI lf3 TpeX. cqeTqHKOB 
✓-

· B~HCJlSIJIOCb speMeHHoe pa3pemeHHe . cqeTqHKa ro.nocKona; B 
. . 

pe3yJibTaTe lf3HepeHHii onpe.ne.J!eHbI cJ1e.ny1011lHe napaHeTphl, o.nHoro 

cqeTqHKa ro,nocKona: 

1) Pa3pema10mee Bp~HSi: . ,6t, = 1,5 HC ( mupliHa · Ha 

noJiyBblCOTe). 

2) · AHnJIHTy.zta CHrHc1Jla .· .OT J)eJISITHBH~TCKHX .. qa_CTHU npH 

HanpSiir:eHHH m1Tam1a, COOTBeTCTBYIOnteH aHO.ztHOii qyBCTBHTeJlbHOCTH . 

/l)3Y 100 A/JIM, Ha HarpY3Ke 50 OH COCTaBJJSieT 120+200 MB. 

3) 0cJia6JieHHe CHrHaJia c .ztaJibHero OT /l)3Y KOHQa cqeT'iHKa 

He -6oJiee 30Y. .. 

9neKTPOHHcUI CXeMa ro~OCKOna 

3JieKTpOHHaSI cxeHa ro.nocKona BbinOJlHSieT CJ1e,ny1011tHe fPYHKUHH. 

1. HcnoJib3yeT pe3yJibTaTbI aHaJIH3a .ztaHHblX ro.ztOCKOna npH 

!pOpHHpOBaHHH TpHrrepa ycTaHOBKH. 

2. PerHcTpHpyeT HOHepa cpa6oTasmux cqeT'iHKOB ro.nocKona. 

3. H3HepSleT pa3HOCTH epeMeH npoxoz.neHHSI qacTHU B JlBYX 

nJieqax ro.nocKona HJIH pa3HOCTb epeMeH npoxoz.neHHSi .nsyx qacTHU 

B O.ztHOH·nJieqe. 

4.BbinOJIHSleT annapaTHblli OT6op co6brTHH. B KOTOpb!X pa3HOCTb 
' . 

HOHepoe cpa6oTaBIIIHX cqeT'iHKOB e JlBYX nJieqax cneKTpOHeTpa 

HaxogHTCH B sa,o;aHHbIX npegenax. 
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5. · H3MepS1eT · aMnJIHTY ~1>1 · curHaJioe ro~ocKona. 

3JieKTpOHHKa ro~oCKona (pHc.2) COCTOHT H3 cneuuaJibHO 

pa3pa6oTaHHblX 6JJOKOB e CTaH~apTe.KAMAK: K407 :._ (j)OpMHpoeaTeJlb, 

K408 - perHCTp, 1<409 ..:. npoueccop, H CTaH~apTHhlX 6JIOKOB KAMAI<, 

H3rOTOBJISleMblX B JJHn OHHH: KAOlO npeb6pa3oeaTeJJb 
[5] . ' 

3apS1~-Ko~ , KA303 - npeo6pa3oeaTeJJb epeMSI...:KO.ll, . KJJ360 .:.. 
. ·, . . [6] 

MaxopHTapHaSI cxeMa coana~eHHn • 

KJJ360ly 
JJ3 I cTapT 

- I .KA303 
· CTOIT 

2 I JJ3 I I )CTpo6 
Tfl 

G1 . 24, 
K407 

62 · 2,; I - I I :I 

K40't1-- -1 K408 I ~K409r, 

• ~48 / ·. I . 
-.-j-t CB 

AC 

KAOlO 

T2 I . JJ3 I cTon 

I KA303 
r~ JJ3 ~ I CTapT 

Tl 
I ,cTpo6 

Tfl 

Tfl I ,cTpo6 

Puc.2. SJJoK-cxeMa 3JleKTpOHHKH ro~OCKona. 

CurHaJJhl co C'feT'fHKOB ~BYX nJJe'f ro~OCKOna G1 H G2 

nocTynaIOT Ha BXO~hl 6JIOKOB K407. 6JJOK K407 COCTOHT H3 24 

(jlopMHpoaaTeJien, JIHHenHoro cyMMaTopa BXO,!lHblX. CHrHaJIOB H 

(j)OpMHPOBaTeJISI TO'fHon epeMe~Hon npHBSl3KH, no~KJIIO'feHHOro K 

BhlXO~Y cyMMaTopa. AHaJioroBaSI CYMMa BXO~Hb!X CHrHaJIOB no~aeTCSl 

4 

Ha ei,ixo~ Al ( A2) ~JJSI aMnJJHTY ,!lHoro aHaJJH3a. , C1-1rHaJ1 TO'fHon 

speMeHHon npHBSI3KH c BblXO.lla Tl ( T2) nocTynaeT qepe3 JJHHH~ 

npeo6pa3oeaTe~b KA303,· 3a,!lepnH JJ3 Ha speMSI UH(jlposon 

KOTOpblli H3MepsieT pa3HOCTb epeMeH Me~y CHrHaJJaMH Tl H T2_ CI 

H II nJJe'fa ro~ocKona. CHrttaJJ JJorH'fecKon cyMMi.1 nogaeTc.H Ha 

Bb!XO~ Cl ( ~2) ~JISI CTp06HpoBaHHSI ,!laHHblX a perncTpe K408. 

HyJJeaon ypoeeHb Ha Bb!XO~e JIHHenttoro cyMMaTopa 

CTa6HJJH3HpyeTCSl onepaUHOHHblM YCHJIHTeJleM. BKJIIO'feHHblM B uenb 

o,6paTHon CBSl3H cyMMaTopa. 'fTO n03BOJISieT yMeHblllHTb BJIHSIHHe 

HeCTa6HJibHOCTH HCTO'fHHKOB BXO~HblX CHrHaJIOB . Ha peXHM pa60Tbl 

cyMHaTopa. noc,TOSIHHaSI HHTerptipoBaHHSl B uenH o6paTHOli CBSl3H 

T = 5 MHH. 
n 

nopor cpa6anIBaHHSI (jlopMHposaTeJJen peryJJHpyeTCSl B 

npe~eJiax 10 - 250 MB. Tb'fHOCTb apetteHHoti npHBSI3KH no KaHaJJaH 

cyHHHpOBaHHSl Al=± 150 HC. JIIHpHHa 6JJOKa 2M. 

no CHrHaJJaH ' Cl H C2 ~aHHb!e C o60HX nJJe'f ro~OCKona 

3aHOCSITCSl B perHCTpbl 6JIOKa K408. 8 3aBHCHMOCTH OT peXHMa 

pa60Thl 6JIOKa 3anHCb B COOTBeTCTBYIOmHe perHcTphl npOH3B0,!lHTCSl 

no cyMMe CHrHaJIOB Cl H C2, HJIH npH HX coana~eHHH a npe~eJJax 

3a~aHHOro epeMeHH ( 10-30Hc). Bxo~ AC HCnOJlb3yeTCSl B pexuHe 

OXH~aHHSl nO,!lTBep~eHHSl npHeMa ~aHHblX: perHCTpbl 6y ~YT 

c6pomeHhl, eCJIH CHrHaJI Ha 3TOT BXO~ He nocTynHT B HHTepsaJJe 

T = 100 + 400 HC. 3anHCaHHble s 6JIOK ,!laHHbie MoryT 6b!Tb C'fHTaHbl w 
KaK no IIIHHe KAMAK, TaK H no BHemHen IIIHHe. 6J10K K408 co.llepxuT 

~Ba 24-pa3pSI~HhlX perHCTpa. BxO~hl 3CJJ -napait,a3Hb!e, Bb!XO,!lbl 3CJJ 

- JIOrH'feCKon 1 COOTBeTCTByeT HH3KHn yposeHb. IIIHpHHa ·. 6JIOKa 2M. 

flpoueccop K409 c_•mnmaeT ~aHHbie H3 j:>erncTpos _ H 

onpe~eJJSieT, BbIDOJIHSieTcsi JJH ycJJo~ne I A-B I ~ C, r )le A - HOMep 

o~Horo H3 cpa60TaB111HX C'feT'fm~os nepsoro nJie'fa ro,!locK~na·, B - · 
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HOMep C'-leT•rnKa BO BTOpOM nJJe'-!e ro.nocKona, 8 ?: C ?: 0. Ilptt . . . ' . - ., 

noJJO%MTeJJbHOM pemeHtttt npoueccop o:m.naeT B Te<JeHue speMeHtt T = 
w 

100+400 He npuxo.na cttrHaJJa Tpttrrepa HyJJesoro ypoBHSI M+. EcJJtt 

CHrHaJJ M+. nostBJJSleTCSI s HHTepsaJJe T, TO Bb~a6aTbIBaeTcst w . 
TpHrrep ycTaHOBKH nepsoro ypoBHst (Tfl). IlpH OTPHUaTeJJbHOM 

pemeHHH HJIH OTCYTCTBHH M+ Bb~a6aTbIBaeTCst CHrHaJI 6bICTporo 

c6poca CE perHcTpa K408 u 6JJOKHpyeTcst sxo.n M+. npoueccop 

BblllOJJHeH Ha OCHOBe C.l\BlffOBblX perHCTpOB. BpeMst npHHSlTJ,lst 

pemeHHst 100 HC. 

nJlst H3MepeHHst pa3HOCTJ,I BpeMeH nptt perHCTpaUHM .l\BYX 

'-!aCTHU s O,l\HOM nJJe<Je ro.nocKbna .naHHble c 6JJOKa K407 

pa3se:rBJJSIIOTCSI H nocTynaIOT Ha sxo.n MazopHTapHOH cxeMbl 

cosna.neHHst KJI360. CHrHaJlbl. c BblXO,l\OB KpaTHOCTJ,1 1 H 2 '-!epe3 

JIJ,IHHH 3a.ttepZKH Jl3 nocTynaIOT Ha BXO,l:lbl "CTapT" H "CTon" 

ape11st-UH$p0Boro npeo6pa3osaTeJJSl KA303. 

Onpe.neneuHe pa3pema1>mero epeMeHH ronocKona 

IlpH o6pa60TKe .naHHblX C ro.nocKona BbtnOJIHSlJlaCb KOppeKUMSl 

pa3HOCTH speMeH npOXOZ)leHHSl .nsyx <Jacnu-1, Y'-IHTb!BaIOmaSl 

HH,l\HBH.nyaJJbHbte 3a,nepmrn CHrHaJJOB OT Kall:,lloro C'-leT'-IHKa H apeMSl 

co6upaHHSl CBeTa a CUHHTHJIJISlTOpe. 

HH,l\HBH.nyaJibHb~ 3a,nepnH Ka:t:Aoro C'-!eT'-IHKa onpe.neJJstJIHCb no 

cneuHaJibHO Ha6paHHOH .l\JISI 3TOro HH¢,OpMaUHH. CneKTpoMeTp 
+ perHCTpHposaJI HCTHHHble coana.neHHSl e H e B .UBYX nJie'-!aX. 

AnnapaTHblM o6pa30M OT6HpaJIHCb TOJlbKO Te co6bITHSl' y KOTOpblX 
+ -TpeKH e H ~ HMeJIH 6JIH3KHe 3Ha'-!eHHSl aepTHKaJJbHblX KOOp,l:IHHaT 

(l:i.Y ~ 22 MM). 

HH,l\HBH.nyaJibHb~ 3a,nepnH onpe,neJISIJIHCb C nOMOlllblO npoue.nypbl, 

OCHOBaHHOH Ha MeTO,lle HaHMeHbmHX KBa,llpaTOB (MHK). 

6 

t 

! 
I 

Ji 

·1 
'.\ I, 
f 

I 
\ 

l 
' 

PaccMaTpHBaeTCSl cyMMa: 

24 
S=E 

i=1 

j2 

E 
j=j1 

(?2J - zli - 1:i.t1)2. ( 1") 

3.necb z
11 

- 3a,nepna i-ro c'-!eT'-IHKa e I nJJe<Je, z
2

j --3a.nep:o:a 

j-ro C'-leT'-IHKa BO II nJJe'-le, l:i.tij - 3KCnepHMeHTaJlbHO 

onpe.neJJeHHaH cpe,nHSISl pa3HOCTb speMeH npH cpa6aTbIBatrnH i-ro 

c<JeT'-IHKa BI nJJe<Je H j-ro ea II. 

Tijk 

Ni. 
1 J 

!:i.t = -- E 
ij Nij k=1 

(2) 

r.ne Nij - KOJIH'-!eCTBO cpa6aTbIBaHHH .naHHOH napbl C'-leT'-IHKOB,_Tijk 

- pa3HOCTb speHeH npH K- M cpa6aTb1BaHHH. npe.neJJbl BHyTpeHHeti: 

cyMMbI B ( 1) j 1 H j 
2 

3aBHCstT OT i H onpe.neJJstJIHCb HHTepBaJIOH 

HOMepoe C'-!eT'-IHKOB OT6HpaeMblX np01,teccopoM ro.nocKona BO BpeMSl ' •-

Ha6opa HH¢,OpMaUHH. 

CyMMa (1) ,l\OCTHraeT MHHHMyMa npH HCTHHHbIX 3Ha'-leHHstX znl 

( n=l , 2, 1 =1, 24). n0¢i¢,epeHu0pysi S no znF noJiyqaeM cHcTeMy. 

JIHHeHHblX ypaaHeHHH 

8S = 0. 
aznl 

(3) 

naHHaSl CHCTeHa JIHHeHHO 3aBHCHMa, .l{Jlst ee pemeHHst BBO.ltHTCst 

ypaBHeHHe 

215 = 0. 

$HKCHpy101!lee 3a,nepny .l\Jlst o.nuoro c<JeT<JHKa. 

( 4) 

Bbl'-IHCJleHHb!H TaKHM o6pa30H MaKCHMaJlbHb!H pa36poc 3a,nepxeK 

COCTaBHJI 3 HC. 3Ta BeJIH'-IHHa B OCHOBHOM onpe.neJJsteTcst pa36pocoM 

napaMeTpOB ~3Y. B .naJibHe~meM HH.l\HBH.nyaJJbHble 3a,nepZICH 6bl.JIH 

CKOHneHCHpoaaHbl no.n6opoM .l\JIHH Ka6eJie~. 

BeJJH'-IHHhl BpeMeHHoro pa3pemeHHst OT,l\eJlbHblX C'-leT'-!HKOB 
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onpe.neJJSUIHCb no aHaJJorwrnott . npoue.nype Ha TOH · :t:e 

3KCnepHMeHTaJlbHOH MaTepHaJJe. PaccMaTpHeaeTC9 cyHMa 

24 
j 

2 

s = E E 
Cl 

(D11 + D2j - Di/t.t))2. (5) 

i=1 j=j 
1 

. 3,necb D 1 i - llHCnepCH9 i -ro C'leT'lHKa B I nJJe'le. D2 . -
. - . J 

llHCnepcHst j-ro C'leT'lHKa BO II nJJe'le. Dij(At) 

3KCnepHHeHTaJlbHO onpe,neJJeHHa9 .nucnepCH9 pa3HOCTH epeHeH 

cpa6aTb!BaHHst ,naHHOli napb! C'leT'lHKOB. 

Nij N .. 
1 2 1 lJ 2 

D C At) . = -- E Tijk - 7 ( E Tijk) 
(6) 

ij · Ni. 
J k=1 ij k=1 

CHCTeHa ypasHeHHii llJl9 Bbl'lHCJJeHH9 ,llHCnepcHli rronyqanach . 

,llH~~epeHUHposaHHeH S no D l aHaJJorH'lHO (3). B Ka'leCTBe 
, Cl n 

( .nonOJIHHTeJlbHOro ycJJOBHst llJl9 peweHH~ CHCTeHbl ypaeHeHHli 

HCnOJlb30BaHO npe,nnoJJOZeHHe, 'ITO ,nHcnepCHH C'l€T'IHKOB BI H II 

OJJe'le B cpe,nHeH paBHbl. 

Cpe.nHeKsa,npaTH'lHOe OTKJJOHeHHe Cit ,llJlst speMeHH 

. cpa6aTblBaHH9 C'leT'lHKOB rrp1rnep;eHo Ha pHC. 3. no OCH a6CUHCC 

OTJJOZeHO Cit' no OCH op,llHHaT 'IHCJJO c'leT'lHKOB C pa3pemeHHeH Cit. 

Cpei{Hee 3Ha'leHHe Cit COCTaBJJ9eT 0,60 HC. C'leT'lHKH C XY.llmHH 

speHeHHblH pa3pemeHHeH B ,llaJJbHetimeM 6blJJH 3aHeHeHbl. 

RJJ9 KOppeKUHH pa3HOCTH speMeH npoXO:t:,lleHH~ .llBYX qacTHU Ha 

speH9 co6HpaHH9 CBeTa B CUHHTHJJJl9TOpe BBO,llHJlaCb ~YHKUH9 6t = 
6l(Y) 3aBHCHHOCTH epeMeHH co6HpaHH9 ceeTa B O,llHOH C'leT'lHKe OT 

Y-KOOp,llHHaTbl nona,llaHHst 'laCTHUbl. C'lHTaJIOCb, 'ITO 6t(Y) 

O,llHHaKOBa ,llJl9 scex C'leT'IHKOB H 6l( 0 )=0 .. JlJl9 onHCaHHst 6l( Y) 

HCnOJJb30BaJICH noJJHHOH TpeTbeli CTeneHH. Ko3t~HQHeHTbl nOJIHHOHa 

onpe,lleJJ9JlHCb Ha 3KCnepHHeHT8JlbHOM HaTepHa:ne. CO,llepzallteH 

8 

+ 
HCTHHHble cosna,neHHst e - H e -nap B .nsyx nJJe'lax ro,llocKona. 3Ta 

HH~OpHaUHst 6b1Jla CKOppeKTHposaHa ~a HH,llHBH,llyaJlbHble 3a,llepn~ 

CHrHaJIOB B C'leT'lHKax. HHKaKHX orpaHH'leHHli Ha sepTHK8JlbHble 

KOOPllHH8Tbl TpeKOB He BBO,D;HJ10Cb. Y-KOOp,llHHaTbl npoXO:t:,lleHHst 

'laCTHU qepe3 C'leT'lHK onpe,lleJlstJJHCb H3 TpeKOBOli HH~OpHaUHH 

cneKTpoMeTpa . no MeTOllY MHK aHanorH'lHO (1),(5) 6blJJH 

onpe,lleJJeHbl napaMeTpbl noJJHHOMa. onHc1>JBa10mero 6l( Y). Han,lleHHast 

3aBHCHMOCTb 6l(Y) npHse.neHa Ha pHc.4. 
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PHc.3. BpeMeHHOe pa3pemeHHe C'leT'lHKOB rO,llOCKona. no OCH 

a6CUHCC cpe,llHeKBa,llpaTH'lHOe pa3pemeHHe Cit B HC, no OCH Op,llHHaT 

'IHCJJO C'leT'lHKOB, HMelOmHX ,llaHHOe pa3pemeHHe. 
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PHc:4. BpeMH co6HpaHHH CBeTa B C'feT'fHKe B 3aBHCHMOCTH OT 

KOOp.ztHHaTbl nona.ztaHHH 'faCTHUbl. 

+ 
Ha PHC.5 npHBe.zteHO pacnpe,zteReHHe HCTHH~blX cosna.zteHHfi e 

He no pa3HOCTH speMeH npoxoz.nettHH qepe3 ro.nocKon. CnRoIDHaH 

RHHHH HCXO,ztHOe pacnpe,zteRettHe, .ztHcnepCHH Cf = 
t 1,78 HC. 

nyHKTHpHaH RHHHH 3TO :ce pacnpe.zteReHHe nocRe sse.zteHHH 

KOMneHcauirn HH,ztHBH,ztyaRbHblX 3a,ztepzeK B C'feT'fHKax, Cit= 1,04 HC. 

illTpHxnyHKTHpHaH RHHHH - 3TO ze pacnpe.zteReHHe nocRe KOppeKUHH 

Ha speMH co6HpaHHff CBeTa. nocRe BbITTORHeHHH scex KOppeKUHi1 

cpe.ztHeKBa.ztpaTH'fHOe OTKROHeHHe pa3HOCTH BpeMeH COCTaBRHeT 

Cit= 0,81 HC. 

10 

•10 3 
~ 1.2 :----:------:-;::r,------

( 
··1 a'; 

'o 1. 
,._. 
(1) 

..0 
E 
~0.8 

0.6 

0.4 

0.2 ' . 

r· ( 
_:~.:., 
,.r' 

-4 -3 -2 

PHc.5. Pacnpe.zteReHHe 

:1, ll 

J
.r· '7 
I I 
I I 
I •1 
I o 

,.r. 

-1 0 1 

HCTHHHblX 

•., 
I 

ll'-: ', 
"·t., •., 

""'i:-•. 
2 3 4. 

.6.T [nsecl 

coana.zteHHi1 
+• e H e 

pa3HOCTH apeMeH npoxoz.neHHH qepe3 ro.ztocKon. 

3aJcJil>"IE!HHe 

no 

npHMeHeuue onHcaHHoro BbllDe· ro.ztocKona yny'flllHRO apeMeHHoe 

pa3pemeHHe ycTaHOBKH B 2 pa3a, "ITO [lO3BORHRO o6Hapy:mTb 
+ -

3(f>(f>eKT pe3Koro · yseRH'feHHH BbJXO.zta nap 1l 1l - Me3OHOB npH MaRb_lX 

OTHOCHTenbHblX HMny Rbcax [ 7, 8). 

B 3aKRID'feHHe aBTOpbl BbipaJCaIDT 6Raro.ztapHOCTb r.n.AReKceeay 

3a y"laCTHe B H3rOTOBneHHH ro.ztOCKona H H.A.Bna.ztHHposon, 

B. M. Ky.ztpHaueay. C. r. nRaCTHHHHOfi. B. A. CHHpHOBY. B. ~- '-IypKHHon 

3a BbinORHeHHe TeXHH'feCKHX pa6oT. 
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